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|^OT;£6^H^ou» E m,cos D ucto R oev.ce 

P* 2 ,° f 5 ' 6 of which b^omi «,=rr,» Erodes S. 

inner leads 6, the rear 01 h n 

through bonoing wires ^fthe'uads through 

Similarly, the ch.p 1 r „, oHhe 'leclrically connected 
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♦ MOTICES* 

- ~ — * compu,tr s ° ,ht ,ransu,ion may no ' rcnec ' ihc ons,na ' 

P ^l» shows .he word which can no. be rranslMed. 
li l doings, any words are no. .ranged. 




semiconductor device .n lead in .he elecrode on .he front face of an 

^SSStS- of .he wiring «c.ion and .he aforernennoned 

semiconductor device section. semiconductor device according to claim 1 

[Claim 2) The resm-seal surface mount j t0 thc outsl de of a 

characterized by the rear ftce ■ of ?f han a dircc t or closure resin, 

semiconductor device through ""^^^SiJuir device according to claim 1 
[Claim 3] The resin-seal "^^SKStaX ^ld of an external electrode the Held 

S^«25^^ or resin malerial other than a c,osurc 



resin. 
[Translation done.] 
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* M0T1CES * 

•« not responsible for eny 

*Z — • - *» b> - compu,er so "* ttsns,a " on mayM ,cnec ' ,hc °" s " ,al 

pre ^ Cl ws ihe word which can not be translated. 
£oSS. -ds are not transited. 



TD^aneTDelcTi^ioIof the Invention] 

fftria, Application] This invention relates to the surface mount type sc.icondt.ctor dcv.ee D> 
which the resin seal was earned out. 



rth .he mml (0.1 -0.3mm of board 0 Hawing 10 in d» cross section of 

S5S5Tof the surface mount type sem -»^ A d ^ bstr , le 12 is heated by hot blast or 
£ SEaa. 1 — '££K^ -en adhesives 14 are used like ^ 

?o«^^^ 

Ihe external derivation lead 7 and the external etocwde 8 s earned ^ ^ ^ 

sealing agent 5 shown in drawing 10 A and B. Accord «fMM ; ve di m of 

drawing 12 A As shown in the ^^t«on of the pos.t,^ on of he bogni serniconduc ,or 

surface of tongue of the external «^^^ f J^Uf «k external derivation 

device, and the plan of to£_L2 B . it • easy to proou ^ ^ causc an<J a 

lead 7 to a longitudinal direction and ^the external e* cc ™« ° d bstrate mounli ng. Or the 

surface mount becomes impossible the time of the abovc - m ^Xnrcurred 

Seal problem of it becoming impossible to ^J^^ZLor device currently 

[0005] Then, in order to cancel this technical problem hkefce samc fieW as 

indicated by JP.3-3354.A shown in drawing 1 3 in the externa e ' ec ; • 

the base of a sealing agent 5, and the conf.gurat.on which drew in parallel 

proposed. 

[£U to be Solved by the Invention] 

- --I V" 35 Tf«aSSS Ei£J CIO,, 
size of the semiconductor chip by which the size of a sealing agent is earned in the m enor c 

•now, and the thin shape semiconductor device 1.0mm or ".^'jS^te" 
thickness However, in such small and the thin shape semiconductor dex ice. ^tenc" p 
that a size, and about [ becoming large far from a sem.conducto chip size ] an thickn ess » 
become thick occurred in a configuration which is indicated by JP.3-3354.A sho -n 
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bump 



ior of a 



•«t*mal derivation leaa oy a — - - , . • e of a se miconauciui l 

seSonduc.or device can be made .hm. 
Ais invention is expla.ned in full i deia.1* un ductor chip , in the die pad 2 of a 

example with which it is made to connect . an advan tage that the electrical 

derivation lead 6 by the bump 4 sun .Ur X- AUhougi th ^ 5 from 

SLtiffiOT^ - as a void at thc lime of a resin sea 

eLThec^ion method of the se m ^ 

using he cross section of drawjnU and ^TniemaTderivatTon leTd 6 connects - 

The 1st creation method. As shown m ctoagj ^ *« mema ^ ^ ^ 2 fey ihc 

electrically the semiconductor chip 1 ^V^S he leadframe in a coplanar by the same 
bonding wire 3 after laying a semiconductor chip j are used and c i 0S ed. And »t is 

nrthod 1 as usual. Next, the sealing agents 5 such as an • f , scrnic onductor device, and 

made the configuration which ^aves off the rear^ft ce «J» ^ ^ tfme of perfonning 

is shown in diawinU B. Then, in order to improx . 9 of solocr c tc. to the 
ubstrate mounting, it becomes hke ^ y % th e excessive portion of the outs.de 

portion which the external electrode 8 exposed - ^ * lS y, to be done , $ , 

Sf the external derivation lead 7 of the^ ^^jt ««mple shown in d^vingi D will be 
using metal mold etc.. the semiconductor dex .ee of h ^.mp ^ , , 

obtained. Below, the cross section of ^f^.^P'^VuVcreation method, it becomes the 
semiconductor chip 1 and connect.ng electrically hke the ihc ^ wh5ch has a 

configuration shown in drcwingJS A by Performing a e m eal J th rf ^ 

cavity (••••••••) only in the upper surface. Then \ lhe * e "? „d bv oerforming cutting of the 

shov.^1 in drawing 3 B is obtained like the 1st creat.on ^»££Z£ calle d debarring • • 
sheathing plating 9 and the external derivation lead 7_ A nous • p barT icadc at the 

by high-pressure water etc. is needed before 8'^mg sheath.ng P let .ng *• 0 
time of a resin seal etc. may have adhered to the pon.on *h.ch « 8 J - ^ ^ |he , st crcalion 
in the case of this creation method, the work of shaving ofT a still cos 
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u«H is omissible. . h in drawing 4 . Ahhough nol structurally 

meth , cross section of the 2nd example is sho*n n £L_ *- whjch , a 

[OOUl ^V.?.- with the 1st *™°*™?^^L (ahem 10-30 micrometers) 
diV,d ^rfuctor chip, and the external electrode consists ol ry m ^ 

sem,C °?nr S such as copper foil. The structure of ^"^T e e ^ parcd P wi t h the 1st example ]. 
condU Tof micrometers thickness of a semieonducior de^i ce comp 

hundreds of m crom of f $emiConduClor jh'P 1 ^ «™«ure exp ^ ^ 

M ° re ° « metal part, there is also an advantage of bemg. * - ^ 

d ^J^-IS«i aft£r Sub r C ^SifJpWn^n^ cross section of tag 
fern conductor device of this 2nd example . bnefl> expU £ ^ 

I 6 AUhough a leadframe is used in ^«£^Zlt which the hole opened partially as shown 
fuch as copper foil, on the films 10 such as a pol ym , ^ ^ ^ ^ ^ 

n drawing ' A by this example and ^a d e £d ^ en* m > ^ ^ ^ ^ . fcc 
firing 1 1 are formed. *»«wnd^c«or ^ and jf , re£in a , and s iea thing 

the above-mentioned method, and 1 con "' hj h hows lne cr oss sect.on m djgwmg S B 
nlrimt 9 are given, it will become the structure ^Jncn sno ^ Qf ^ 

SSmore .If a film 10 is ^^SSSSX^S^ is exfoliated on the outside of the 
example as shown in ^^.^^T ^l' s g0 od to make thin beforehand external wring 1 1 

^^J^S^^** K p,an of D 50 lhat a port,on an 

S conductor may cut ^^tane^usly ^ ^ 3r(J example it has the 

[0012] The cross sect.on of the 3rd I example is semiconductor chip 1 . Although 

films 10. such as a polytm.de. under the die ^pad 12 n y Qf ^ on , y ^ f lhe 

there are not an example ^^'^^^ J * "a high i place to the height of the base of the 
thickness of the external electrode 8 1 has a : film wi I F of subs trate mount.ng in the case 
external electrode 8 used " » P^*^^ ° a leaning effect of the flux after substrate 
of this example, there is an a ^ van ?f ^ l ^at mere d with lhe rear face of a 

mounting. Moreover, since there is no P^etectrw y ^ ^ or an 

semiconductor chip 1 in the center of a semiconductor • . of subslrale 

advantage that there is nothing, ^^c^to*Vg^ has explained by this example, 
mounting. In addition. aHhough drawing where ad e pad 2 ex stt ^ 
on the occasion of operation, it « not no I n« «ly«^ ^ cross section of djavvrngj ■ 
semiconductor device of the 3rd example »s bnefly «xp ante a us g ^ ^ ^ as a 

Inthe-3rd-example^^ 

polyimide which the hole opened partial y as ho ;;^ n c fJ^ ecom es the structure which shows 
derivation lead 6. and the external winng 1 1 an i forme* an ^ ^ fi ^ , Q ^ 

the cross section in it at tagj B when » "'J^^ J connects with it electrically and a 
this conductor was attached ike the •^ w ^^^7 lhe film 10 of the semiconductor 

10 is exfoliated. section is shown in drawing 8 , it is 

[0013] Furthermore, as the 4th and 5th samples as » c««sec Hon ^ ha£ 

created more easily than the example wh.ch has also »«^*^ f ^ examp , e . although the 
arranged the external electrode 8 doubly. In ^.^^t^^iJtA example, 
size of a semiconductor device becomes "^^itoSfif™™ there is an advantage of being 
since the interval of external electrode ^^^^^^^ the lime of substrate 
hard to generate the bridge (mier-elccirode shon-c.rcu.i) o> ine 

mounting. section of drawing 6 as the 6ih 

[0014] Moreover, it sets in the 3rd example shown the cross ^ ^ , or resin 

example. Since the field which minded .he rear- ace sect on of ^ sem. o ^ 
material other than sealing agent 5 by removing the film 10 in 
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SKfl , „ e ^ Since ,he ~ face of .he ^ - ^^2^ - 

[Eff i; e m of • <«'«**"' ' cm " "".or chip can be offered, so .ha. 

SSSSSll* ofT.£d ..so abou. .hickness. 



[Translation done.] 
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(2) 

1 

Bfcrtawuiu-FtcEBu *<DE«a&*5<*:t/iMre* 
tt£Bfc&t>T. 

tteftftEBoftfta nartswa u - hcdhw. 
B«*®BBtro«M/T. **fl*B©*wifcBBL 

[ B#SS 3 ] apBfW^OBBB* * » ttttikttMK 
[0 0 0 1] 

[«*±<B#Jfll#Jfr] C©»Wtt*BBjfc*nfc»BB 

■BWHMiBicRi-rft t>(or »«. b 

[000 2] 

[ft*<o8:ffi] a*, Sffi£Bffl¥**BBttBl0k: 

Nl/Fe^T, SJPO. 1-0. 3mm) TTtfc 
U - F7 U—JxVy-i F 2 IC***? 1 ? 7l 

u hi o MZTrct&^iz. #>5^c >^y-r-V3ic<fc 

Ti ^n5*X**S/«fBa:CO»±«5T»JhUfc 30 
tt. JMWU U-F7 09MMM 8 fcSrEO^ttl:: 
fttfTftSbTV**. 

[0 0 0 3] *lt, 01 1 AlC«BH"CS1\fc5K, 
SB 1 2 0/1^~>^¥ffl^-X h 1 3 ft*t*l*H 
1 1 BKL^Tcfc^K, S«l 2«C«»ffJl 4££*&bT 
£nK*B*»B¥»fl*B*ttBfcfri*UT« 
dfcSfcl 2t, II 1 A(0*5lC*ffi^-Xh 
1 3*£Jllbfc«#ICtt. BB**W4*rtBfc£«C* 
0ML¥Emm. 01 lB©«fc?l;:»*aj 

[0 0 0 4] ba>bfc**&. BSEbfcBMgBSiMM* 
gfitt. 01 OA, B«CjRT»±»5 0n«I^^T, 
ftflWtti U - F 7 & .fcttMMB 8 £ft tfUo: bTV>* 

©*K«k0. 01 2 AO^S0lC^T<t^lc, 
B(O»±»5<0JftffiJC»-r*^fB««8©TffiC0K$* 
ft<DfeB(DA*?y*:fecfctf0 1 2 BOJFHHKS-r-fci 



»B¥5-1 2 9473 

2 

BaT*fc<fc*fcH5BB**«£bfc. 
[0 0 0 5] fCT, £<BBH 013 
K^bfcfcffl¥3 - 3 3 5 4^4iBCB*«nT^** 
**8B<B«fc3K, *»B«8£»±»5cDlKW£Pil- 
BT* *oBB£ttfTlC»mbfcB«*HM*nTl> 
*. 

[0 0 06] 

[»W#B*LJ:3i:"r*«W tZZT. ffi¥, B^ 
BBaWBfl:. BBftsnsicbfco^T, ttfflSti 

fc, B»<bl. 0mmaTO»B*W*M8B««BBflsa 

nxtT^Z. b*U Jl<DJ:5fc/hS. 

B£**>T. S&j*<&0 1 3 JC^t* »H¥3 - 3 3 5 4*1 

»BfcE«anr^**5ft«MftTtt. 

d\ »St>»<fcoTb*'5£^'5BB*«»£bfc. £ 

kilt b^t>, ^m<t, mm<t*j 

BftBBBJh«B*BB*W*M6B*»Bf * CtZE 
[0 0 0 7] 

srH*H-¥Bfc**U-H7l/-A*B^ 

y * >x-< >y 9-f ^Id7t>^fc J: 0 B»M 

fcB»Sn*rt»MU-F©«Bfc. ¥*#£Bc&* 

«to«aw»ift«s»-r^t)^^«ttaa: bfc. 

[0 0 08] 

" iffWI b-fc^-TCOBWOBBWJhBBIIBBW- 

9<t*s^ >7iw«fco b& «ic»«s n* m aw 

fcH 'J - F«)BH*#**BB«)»«t©««»BB«» 
•rat)4*««BtbfcOT. ¥*#8B0;*:#;**¥ 

[0 0 09] 

B*W»BB*BHttt>CBBr*. 0 1 ICS 1 
J6fl<0Bfrffi0£*-f. *^ 01AI1 ff$0. 1- 
0. 3mm0'J-H7U~A^/V; F 2 IC*B*^ 
y^l*MU fcmhWMHIB 8 1 

&*rt«»a»J-F6i:&#>x>f >^7-f^3T«« 
MlC««$-e:T> ^(D±a8*tfB»±bfe«»ifii:^oT 

F 6 t*ny?4 T«««»C»BtS*T^*Bt« 
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(3) #RI¥5- 1 29 47 3 

3 4 

:/ 4 (:£*«»«»«©:£*<. -€-<0«ieii»jh*r 5 ©* «Tfc0 5BI;:*-©»rffiBI«:75Tl»|jfit::fc*. 3 

7U-- A<D«»*<»v>»if*J»fltf : -'y^ , l«>Tiii©WJ6 c^-f «fc-5fc***«©*jfi£fc*. fc*s. 

(njp*t>»<«*fcs!>. »B»±B*©#-f h fc fflv>e.n*fl-ffi««8©*<nic. 7w;wai o*n»-r 

[0 0 10] SI ffl5g*OT©##^SIlffl^*i*Sia It. £35 DtDJPffiHCSUfcJ:^lcn««*lC»«!an 

©fl«*tt*H2©WMBTI!Wrr*. H2 AIC*-T«fc [0 0 12] H6i:5B3©3S««ffl«IBlSwT. S3 

?iz. vt*tm*<oi}mmnvF2t?immtii>)- 10 ©&»«rtt¥*#^:n£««T*^/v,/F2© 

K6a<|SI-¥Ii±K**U-F7WW»£fflt^ TK*'J-fSFa:l!O7-f*A10ft«1-«. *0»C 

^•y7l*«B«-t©¥«fc^v'7l£fiflB*ffl , J-K ttift&UT£fc3SIS«£*fc>*i:££ttfc<' > * < - 

6t*3j<>7 i ^> ; y'71'^3tCJ:0««WtC»«*ff <«©*#. g«*8B$©»*«# 8 ©K 

5. OfflC. X#*i'«ffifc£©l*ib&5*fflvvr8ji: ■©»SC*tU *ffl*«8©J*£0#«ttKV>t£5 

iE-bT. *»(*S«©«ffi»!i8B&B90«0(a2 K7^;i/Al 0*i»*fc». «fi*8»©77-^XO 

Bc*-r^«ic-r*. *©«. aHS*8SfT5»©#HJ m*b&tfi$>*t^mjikw*>z. *»#£«© 

¥Ba7iif«»t-S^y*9&lfifri:CJ:OH2C<Oi'5 *»«^OT. Sfi*8B#»::B±-r*->3- hfc£©*« 

C0^ffl©*»/4»^S*ffl'5:<!:£fflV»TW»r'r*i:ia2 20 *?4 >\v F 2at#«**ESTK9!LT£fctf. %%\ZM 

DC*-r*«l«OlMMMMIiW»6n*. OtfC. » LTtt&rLfc*fi£ttiaSfc^. »3©**W©#i» 

2©^l«*ttSH3©WBSBrKWr5. Sgl©mfc* *«B©ff*^tt«H7©WMH*ffl^T«miCRfW 

ttfcMMs. #*fc^:/l£*IIbTttaM«::S«t *. »3©^««9"rtt, 0 7 Alc*-f<fc3fc»fl'W»::?t 

hffilc©*+vtfx-< («0S*) ©fcS&ST ©BS^fcipU-rs H&i:©7^;VAl 0K«tfi;fc£©*E 

«fffi»±Sff3^tK«fcrj, 03Ai:StMtft*. VUW*«*3*-M,-W-r*y F2, rtflHMAV-F 

£©». S 1 ©(^S*Si:H«lC. *8*?*9i5.fctf 6*5<fctW|.«E* 1 1 £»J*U C©»*©#V>fc7-r 

ft«3*aj'J-F7©«»£fr 3 Celtic. 03BICtk ;1<A10IC. WJ«©^fttW«IC*«*^f ^1 *«■ 

T*3S16W©¥*#£Ha<fcSn*. ^©fMWfS©* LT«*«fC»«£m>, fflBiltifc*$«ktmi6* ?*9 

8ffittjfc^©/^fc£#*g;*v*9*;S*-3iL £jrr«t:07BIC*©»rffi«*-r«|jSi::fc*. s&ic 
T^*«#lttt*UT^*C<ha<»Sfc«>. 50 liDjR^ifSlfiU^e^S^Kfliffla©^^^! 0* 

9_*MTm«C»E*7i^lC«fcj5/t'JSR0 £V»3ftJM#f fWBTStH 7 CIC^TJ: 5 £**««©**£&*. 
^Siasit, g i ©^bK^©J: 5*«7»itiEWJB£ SB 2©*lB«£W«ertWt«8 ©rt«©*«B— 

ijo?!t5a:v>5^iiitt«inr#'5. mis. 7-<;vai osiw«f sb. wwt-^-r^<t 

[0 0 1 1] H4lC»2©*««©*TffiH*^f. »jfi ^lC*e*^»«<UT*< £<fcV>. 

MICl±JIH©*163«£6^£«to€>fcV>*><. [00 13] SSIC. S4*3«fct«&5©£i6Wi:LT. 

^v-fikW&tZV-iKv F2*J<fctMt.fiMt«8©»* 0 8C»rffi0£jj*"*\i:5K, fl.»«*8£2*lcEBl' 

7MH$gfc£©#*l::»^ (ttl 0~3 0 «m) W^T* fc*ififc. Mi£LT£fc*lS««fcO£ai::<frS£n*. 

*Jc*tlTV>5. *SlifiW©«ljfittSS 1 (bWfmzYc^ *&*«©«£©*-&. ifJJ6©^««i:0*W*Kfll© 

«fcSH©J5**R5tfmfc»<-r*C£a«iJtt£fc *S3tt'>L*:€r< *W««8 H±©WBI^l£ 

aS»*^L/T^«tC«taLT^-5>*jfii:^r5r^*© W->3-h) dt»4tlC<Vii:t^*iJ^»S. 

•C. ffiffl^lr*»#:Sll36^*4-r«»2r [0 0 14] a6©*M«tUTH6©»rffiiaC 

a^L^T^tV^?"Jj«t)»-5). C©» 2 ©*««©¥ ^Lfc»3©l5««ICiJ^T. fSEELfc^aKfcSB©* 

*<*S(t©^fiE*iS*0 5©»iffiH£fflUT«i|llCK^ affile** 7 ^A 1 0 £B*3rf SCiCfcO. B9IC 

T-6. Kr^Lfc»l©ieSSWTB. U- F7U-ASB WiBiaiC^-f <fc5 1~ **^->^l ©8ffi8S**^»i 
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No. S60-195957 



LEAD FRAME 

Inventor: Tanigawa Takahiro, et al. 

Applicant: Hitachi Ltd. 
Filed: Mar. 19, 1984 

Disclosed: Oct. 4, 1985 



PURPOSE: To improve the contacting property between a lead frame and a resin and to 
enhance the sealability and the reliability by stepwisely forming the side of the lead 
frame, and increasing the contacting surface with the resin. 

CONSTITUTION: Projections 8, 15 are formed on tabs 4, 13 of a lead frame, tab 
hanging lead 5 and the sides of leads 6, 14. The projection 8 is formed by a suitable 
method. The lead frame 12 is, for example, composed of 42-alloy. A semiconductor 
chip 9 is formed, for example, of silicon single crystal substrate, many circuit elements 
are formed in the chip by the know technique, and one circuit function is formed. A 
resin sealer 11 is formed, for example, of epoxy resin, and molded by a known transfer 
molding method. 



